424	MACHINE DESIGN.
the axis of 6, and the mechanism is known as a reverted gear train. Probably the best known application of this mechanism is that of the backgearing of the ordinary engine lathe. The velocity ratio of c and b is, of course, not altered by having their axes coincide, and it is equally evident that one of them only may be keyed to the shaft while the other is free to rotate on it.
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fig. 233 A.
230. Epicyclic Gearing.—In the gear trains of the preceding sections, the velocity ratios have been, studied with reference to a fixed member to which each gear is attached by a turning pair. Fig. 233 B illustrates such a simple chain of three links, a, b, and c. Considering a as fixed it is evident that, if c makes m turns per minute relatively to a, causing 5 to make n turns per minute
relatively to a, for one turn of c relatively to a, b will make    turns
relatively to a.   The ratio   - is called the velocity ratio, and  is
J	m
designated by r.
If, now, one of the gears, c, be considered as the fixed link, and it is desired to examine the action of the mechanism when a is swung about ac as center, It is evident that a different mechanism is obtained. See §8 and § 12. The action can be explained under the general laws laid down in these sections but can be understood more readily by reference to Fig, 233 C-Such mechanisms are known as epicydic gear trains, because points in the one gear describe epicydoidal curves relatively to the other gear. The name has no connection with the form of the gear teeth which may belong to the cycloiclal, involute, or any other system.

